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Abstract 
 In this paper, we introduce the concept of normal fuzzy soft group. We also define the 
level subsets of a normal fuzzy soft subgroup and discussed some of its properties. 
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1. Introduction 
There are various types of uncertainties in the real world, but some classical 
mathematical tools may not be appropriate to model these uncertainties. Many complicated 
problems in economics, engineering, social sciences, medical sciences and many other fields 
involve uncertain data. These problems, which one comes face to face with in life, cannot be 
solved using classical mathematic methods. In classical mathematics, a mathematical model 
of an object is devised and the notion of the exact solution of this model is determined. 
Because of that, the mathematical model is too complex, the exact solution cannot be found. 
There are several well-known theories to describe uncertainty. For instance, fuzzy set theory 
[1], rough set theory [10] and other mathematical tools. But all of these theories have their 
inherit difficulties as pointed out by Molodtsov[5]. To overcome these difficulties, Molodtsov 
introduced the concept of a soft set as a new mathematical tool for dealing with uncertainties 
that is free from the difficulties affecting the existing methods. The theory of soft sets has rich 
potential for applications in several directions, a few of which were demonstrated by 
Molodtsov in his pioneer work [5]. Rosenfeld[11] have the new idea of fuzzy subgroups. 
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Akta.H, Çagman.N[2] an introduction to the new definition of soft groups in a soft set 
depending on inclusion relation and intersection of sets. Aslam and Qurashi [8] extended the 
concept of soft group, and discussed some of their properties. They also defined normal soft 
group, cyclic soft group, abelian soft group, product of soft group, coset of a soft subgroup of 
a soft group. 
In this paper we define a new different algebraic structure of normal fuzzy soft 
subgroups and study some of their properties. 
 
 
2. Preliminaries 
  In this section, we first recall the basic definitions related to Fuzzy Sets, Fuzzy Group, 
Soft Sets and Fuzzy Soft Group which would be used in the sequel. 
 
Definition: 2.1  Fuzzy Sets[8] 
 Let G  be any sets. A mapping  ]1,0[: G  is called fuzzy sets in .G  
Definition: 2.2  Fuzzy Subsets[1] 
 Let X  be any non empty sets. A fuzzy subset  of X is a function ].1,0[: X  
Definition: 2.3  Soft Group [12] 
 Let X be a group and  be a soft set over X  then   be a soft set over X . Then  is 
said to be a soft group over X iff .,)( AaXaF   
Definition: 2.4  Normal Fuzzy Subgroup [6] 
 LetG be a group. A fuzzy subgroup  of G is said to be normal if for all ,, Gyx   
  )()( 1 yxyx    or ).()( yxxy    
 
3. Normal Fuzzy soft Subgroups 
In this section, we define normal fuzzy soft groups and study some of their basic 
properties. 
 
Definition: 3.1  Fuzzy Soft Subgroup 
 A fuzzy set  is called a fuzzy soft subgroup of a group ,G  if  for ,, Gyx   
(i)  )(),()( yxTxy     
  (ii) )()( 1 xx   . 
Definition: 3.2  Normal Fuzzy Soft Subgroup 
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 Let G  be a group. A fuzzy soft subgroup  of G is said to be normal fuzzy soft 
subgroup, if for all Gyx , and )()( 1 yxyx    or )()( yxxy   . 
Theorem: 3.2.1 
 Let  , and   be three fuzzy soft subgroup of G .Then    is a fuzzy soft 
subgroup ofG . 
Proof: 
 Let  , and   be three fuzzy soft subgroup of G . 
 (i)  )(),)(())(( 111   xyxyTxy    
              ≥ 𝑇{ 𝑇 [(𝛼 ∩ 𝛽)(𝑥), (𝛼 ∩ 𝛽)(𝑦−1)], 𝑇 [𝛾(𝑥), 𝛾(𝑦−1)] }  
              ≥ 𝑇{ 𝑇 [(𝛼 ∩ 𝛽)(𝑥), 𝛾(𝑥)], 𝑇 [(𝛼 ∩ 𝛽)(𝑦−1), 𝛾(𝑦−1)] } 
              = 𝑇 { (𝛼 ∩ 𝛽 ∩ 𝛾)(𝑥), (𝛼 ∩ 𝛽 ∩ 𝛾)(𝑦−1) }. 
 Thus (𝛼 ∩ 𝛽 ∩ 𝛾)(𝑥𝑦−1) ≥ 𝑇 { (𝛼 ∩ 𝛽 ∩ 𝛾)(𝑥), (𝛼 ∩ 𝛽 ∩ 𝛾)(𝑦−1) }. 
 (ii) (𝛼 ∩ 𝛽 ∩ 𝛾)(𝑥) = {(𝛼 ∩ 𝛽)(𝑥), 𝛾(𝑥)} 
           )}()],(),({[ xxx   
           )}()],(),({[ 111  xxx   
           )}(),)({( 11  xx   
           )})({( 1 x . 
 Hence    is a fuzzy soft subgroup of G. 
 
Theorem: 3.2.2 
 The intersection of any three normal fuzzy soft subgroups of G is also a normal fuzzy 
soft subgroup of G.  
Proof: 
 Let  ,  and be three normal fuzzy soft subgroups of G. 
By above theorem 3.2.1,    is a fuzzy soft subgroup of G. 
 Now for all yx,  in G, we have 
  )}(),)({())(( 111   yxyyxyTyxy   
            )}()],(),({[ 111  yxyyxyyxyT   
            )}()],(),({[ xxxT   
            )}(),)({( xxT    
            ))(( x  . 
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 Hence    is a normal fuzzy soft subgroup of G. 
 
Remark: 3.2.3 
 If Let  ii ,)(   are normal fuzzy soft subgroup of G, then ii )(     is a 
normal fuzzy soft subgroup of G. 
 
Theorem: 3.2.4 
 Let    is a normal fuzzy soft subgroup of G, then for any Gy , we have 
))(())(( 11   yxyxyy  . 
Proof: 
 Let    is a normal fuzzy soft subgroup of G, then for any Gy  
Now 
  ))(())(( 11 yxyxyy     
     ))(( x   
     ))(( 1xyy     
     ))(( 1 yxy . 
 Hence the theorem. 
 
Theorem: 3.2.5 
 If    is a normal fuzzy soft subgroup of G, then g(   )g -1 is also a normal 
fuzzy soft subgroup of G, for all Gg . 
Proof: 
 If   is a normal fuzzy soft subgroup of G, then 1)(  gg   is a subgroup of G. 
Now 
  ))()(()( 111 gyxyggg     
             ))(( 1 yxy  
             ))(( x    
             ))(( 1 gxg   
             )()( 1 xgg   . 
 Hence the theorem. 
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Definition: 3.3  Level Subset 
 Let    be a fuzzy soft subgroup of a group G. For any ],1,0[t  we define the 
level subset of    is the set,  
    }))(/({)( txGxt   . 
 
Theorem: 3.3.1 
 Let G be a group and    be a fuzzy subset of G. Then    is a normal fuzzy 
soft subgroup of G iff the level subsets t)(   , ]1,0[t  are subgroup of G. 
Proof: 
 Let    is a normal fuzzy soft subgroup of G and the level subset 
    ]}1,0[))(/({)(  txGxt  . 
 Let tyx )(,   .Then tx  ))((  & ty  ))((  . 
 Now 
  )})((),)({())(( 11   yxTxy   
              )})((),)({( yxT    
              },{ ttT . 
 Therefore, txy   ))(( 1  
 This implies .)(1 txy    
 Thus t)(    is a subgroup of G. 
Conversely, Let us assume that t)(    be a subgroup of G. 
 Let tyx )(,   .Then tx  ))((  & ty  ))((  . 
  Also, txy   ))(( 1 , since .)(1 txy    
     },{ ttT  
     )})((),)({( yxT   . 
 Therefore, )})((),)({())(( 1 yxTxy    . 
 Hence    is a normal fuzzy soft subgroup of G. 
 
Definition: 3.5  Fuzzy soft Normalizer 
 Let G be a group and    be a normal fuzzy soft subgroup of G. 
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Let ),)(())(/({)( 1 xaxaGaN    for all }Gx .Then N(   ) is called 
the fuzzy soft Normalizer of   . 
 
Theorem: 3.5.1 
 Let G be a group and    be a fuzzy subset of G. Then    is a normal fuzzy 
soft subgroup of G iff the level subsets ],1,0[,)(  tt  are normal subgroup of G. 
Proof: 
 Let    is a normal fuzzy soft subgroup of G and the level subsets 
],1,0[,)(  tt  is a subgroup of G. 
 Let Gx and ta )(   , then .))(( ta   
  
 Now, 
taxax   ))(())(( 1   
 Since   is a normal fuzzy soft subgroup of G. 
  That is, .))(( 1 txax    
 Therefore, .)(1 txax    
 Hence t)(   is a normal subgroup of G. 
 
Theorem: 3.5.2 
 If   is a normal fuzzy soft subgroup of G, iff t)(   is an anti normal fuzzy soft 
subgroup of G. 
Proof: 
 Assume    is a normal fuzzy soft subgroup of G. Then for all ., Gyx   
  )})((),)({())(( yxTxy    
 )]}()(1[)],()(1{[)()(1 yxTxy CCC    
 )]}()(1[)],()(1{[1)()( yxTxy CCC    
 )}.()(),()max{()()( yxxy CCC    
 By definition 3.1, ))(())(( 1 xx   for all x in G. 
  )()(1)()(1 1 xx CC   
 Therefore, ).()()()( 1 xx CC   
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 Hence C)(    is an anti normal fuzzy soft subgroup of G. 
Now suppose that, 
  If   is a normal fuzzy soft subgroup of G 
  ))(())(( 1 yxyx     
     )])([(1)])([(1 1 yxyx     
     )()()()( 1 yxyx CC     
      C)(   is an anti normal fuzzy soft subgroup of G.  
 Hence   is a normal fuzzy soft subgroup of G, iff t)(   is an anti normal fuzzy 
soft subgroup of G. 
 
Reference 
[1] Zadeh, LA: Fuzzy sets. Inf. Control 8, 338-353 (1965). 
[2] Akta.H, Çagman.N, Soft sets and soft group, Information Science 177 (2007) 2726_2735. 
[3] Maji P.K., Biswas .R, A.R. Roy, Soft set theory, Computers & Mathematics with 
Applications 45 (2003) 555_562. 
[4] Mukherjee .N. P and Bhattacharya.P, Fuzzy normal subgroups and fuzzy cosets, Inform.                                        
Sci.34(1984), 225–239. 
[5] Molodsov. D, Soft set theory_First results, Computers & Mathematics with Applications 
37 (4/5) (1999) 19_31. 
[6] Mashour A.S, Ghanim M.H. and Sidky F.I., Normal Fuzzy Subgroups,Univ.u Novom 
Sadu                  Zb.Rad.Prirod.-Mat.Fak.Ser.Mat. 20(2) ,1990, 53-59.  
[7] Zadeh. L.A. Fuzzy sets, Information and Control, 8(1965), 338-353. 
[8] M. Aslam and S. M. Qurashi, Some contributions to soft groups, Ann. Fuzzy Math. 
Inform. 4(1) (2012) 177-195. 
[9] N.sarala and B.Surganya, On Normal Fuzzy Soft Group, International Journal of 
Mathematics Trend and Technology, Volume 10 Number 2( Jan-2014), pp 70-75. 
[10] Pawlak, Z: Rough sets. Int. J. Comput. Inf. Sci. 11, 341-356 (1982). 
 [11] Das. P.S, Fuzzy groups and level subgroups, J.Math.Anal. Appl, 84(1981) 264-269. 
[12] Rosenfeld.A., fuzzy groups, J. math. Anal. Appl. 35 (1971),512-517 ”,Antarctica journal 
of mathematics.vol 5,2008. 
[13] Sarala .N and Suganya .B, Some Properties of Fuzzy Soft Groups, International 
Organization of scientific research , vol 10( apr 2014), pp 36-40. 
[14] Vasntha Kandasamy.W.B., Smarandache Fuzzy Algebra, American Research Press, 
2003. 
[15] Wangjin Liu, Fuzzy invariant subgroups and fuzzy ideals, Fuzzy Sets and Systems, 
8(1982), 133–139. 
 
The IISTE is a pioneer in the Open-Access hosting service and academic event management.  
The aim of the firm is Accelerating Global Knowledge Sharing. 
 
More information about the firm can be found on the homepage:  
http://www.iiste.org 
 
CALL FOR JOURNAL PAPERS 
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   
Prospective authors of journals can find the submission instruction on the following 
page: http://www.iiste.org/journals/  All the journals articles are available online to the 
readers all over the world without financial, legal, or technical barriers other than those 
inseparable from gaining access to the internet itself.  Paper version of the journals is also 
available upon request of readers and authors.  
 
MORE RESOURCES 
Book publication information: http://www.iiste.org/book/ 
Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  
 
IISTE Knowledge Sharing Partners 
EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 
 
 
